Arterial healing in the dog after intraluminal delivery of pulsed Nd-YAG laser energy.
The application of laser energy to percutaneous recanalization of diseased blood vessels is of interest to vascular surgeons and radiologists. We have examined the effect of pulsed infrared light from a 100 microseconds pulsed Nd-YAG laser on the dog aorta in order to determine the dose response, perforation thresholds and healing properties in vascular tissue. We used 100 microseconds pulses of 0.5 J energy at 10 Hz repetition rate via a 400 micron optical fibre to make 205 craters in 10 dogs at total energies of 5-25 J. The perforation threshold was 15 J in six animals and 20 J in four. The dose response was linear at 10 micron tissue vaporized per Joule delivered. Animals were killed immediately and at intervals of 24 h, 4, 7 and 10 days, 2, 3 and 6 weeks, and 3 and 6 months. Material was retrieved for histology and examined by light and scanning electron microscopy. The tissue exhibited features of laser damage that were less marked than those seen with continuous wave lasers; there was less heat damage surrounding the craters which healed well, even after perforation. This laser is likely to be suitable for human laser angioplasty provided the energy is given in increments of 15 J or less.